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‘1’lw full Jovi;in magnctop;iusc  boundary  l:IycI (131.) pl:Isma W:IVC spcc(r:I from 1 ()”3 to 1 ()’ 1 IY,

huvr been measured for the first Iimc. l;or onc inlcnsc  event, Ihc m;lgnclic  and clcclric spcc(rd
\VL.IL.  ~ x 10-’1 f-z.~ 1) ’1’2/] ]Y, :IIICI  ~ x ] ()-’J f-24 \~~/11121  ]7,, rcspcctivcl}l. ‘1’hr 11’/1 i’ rat io dots not ha\Ic ;I

i’- 1 dcpcndcncy, so it is suggcs[cd that the wdvcs ;Irc 2 mix[l]rc of whistler mode clrc[](~]ll:igl]clif:

c]nissions :ttld  electrostatic waves. I’hc 13’ :111(1 1;’ Spcdr:l :Irc broad Ixlt]d will) no obvious

Spwlral peaks. ‘Ihc waves w sufficicnt]y  intense to C: ILISC cwss-field diffusion rapidly cnou:h

[c) CIC:IIC  (Ilc 111, itself. A .lovian  111, lhickncss  of 10,700 km is prcdic[cd, which is cmsis(c]l[  wi[ll

p;Is( in-sil(l ]Ilc;lslllclllcll(s. ‘1’hc superposition of a broad band 1]’ and 1;’ spcclni  md the spcc(ral

sll;Ipc [Ire q u i t e  similar to Ihc }11, WI:IVCS [II carlh (h(~wcvcr tllc .lovi:ln 1~’:ivcs  drc o r d e r s  of

n~dgniludc ICSS inlcnsc). 11 appcws (hat the sol:ir i\~itl(l/lll:l:llctosl~  llc)c dyI~amos  :1[ the two

]Illll]cts  dre silllil:[r  cIloLIgll to bc consistcn[ will] a collllllotl  physic:ll mechanism for h)(l].

‘1’hc Jovian  111, W:IVCS  arc sufficicn[ly  intense toc:ILIsc  strong pitch ang]c diffusion ford kc\7

CICCII’OIIS  iil](]  ] kcv to ] M c V  1>1’()[()11S. (Jsit]g [llc]~lc:lslllc(  l}~:l][iclcct~clgy  spcc[rH, it is found

II)a( ().85 Crgs Clll  -- ,9 s-l c;lll  [~c c(~]~ll.i[>Lllcd  (~ (]]c ;llI1’()]’:1 fro]]] tllC 1 ()- 1 ()() kCV ])1’01011  CllC1’/l~  1“~111~,~’.

lf this cllcrgy  spcctnllll  is cxlrtIpol:I[cd  (c) lower cncrgics,  aIl lIppcr li]nil  energy deposition lrotll 1

kcV to 1 h4cV protons is 6.9 ergs/ct1 1
2s . ‘1’hc prcdictcd energy deposition is simildr to lhdl

lllc:IsLIrcd by llubblc (8 ergs/cm2s), aIld (I)c prcdic(cd ionosphc].ic latitudinal w’id[h  of-loo-200

kill  is qllitc simil:lr  as well, ‘1’hc con fincn]cn( of [hc prccipitdting electrons to <5 kcV is

consis(cnl with the low energy x-ray SpCCt  ILIIN measured by (IIC fil NS’I’lil N and ROSArl”

sn(clli[cs. ‘1’1}11s,  il appc:trs  ;Is if lhc .lovi:ln 111. \vNvcs :Ind p:lr(iclcs ttrc sufficient Ic) explain  [hc

location,  l;ltitudit~:ll  widlh :md in(cnsity  of [hc high latiludc  :Iurora. ‘1’hc mcchtlnism is csscn(i[tlly

II)C S{ IIIIC :IS for IIIC liaI(h’s daysidc  (JV i[llloiil.
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lll)l])litll(l CS :111(1 ll:lVC Sho\\711 tl)c.11] ( ( )  l)c sllfficictlt to fol’1)1 II]C .lo\’i:in Imllll(l:lly lil~C’I’. 111 i’:lcl.  Illc

C:l]CIII:I(C(l t]lickncss is qllitc si]l]il:ir  to (hat  dLlrit]g  ])io]]ccr  ]()  aI)d 1 ] c r o s s i n g s  U’]ICII  Irip]c

cr[~ssings  were used 10 cx])clilllcllt;lll~ dctcrminc  the sJxttial  thickness (SoIlncIwJ>  cl 01., I 981 ).

(ialvin c1 al, ( 1993) using the Ulysses SWICS obscrva[ions  lI:Ivc i(icn[ificd ion spccics  01 both

.lovi:in ll~:ig]lc(os]>l~clic  origin (O’, O?+ , So-t, S3+ ) :111(I  of shcalh origin (1 lc?, high ch:Irgc st;ilcs of’

C’N()) within the 111.. i o n s  o f  ]Il:igtlctosl)l]c]ic  origin a r c  ;IIs() fou]l(l within Ihc .lovi:l])

lll:lgl)closllc:ltll. ‘Iksc observations clcar]y indica[c [hnt cll:Irscd partic]c [Imspor(  across the

lJl:Ig,tIL’[olJ~ItIsc  lx)uIId:IIy is occurring  in both (iircctions.

l'lct'i()llsl  llccl):ltlislllsf  ()ltllclc  )li;lll:ll l)()l;ltll:i  [l];iIcl>ccJl  l>l()]l()sc(l(' l'll(~lllc:illclrl  'slllLlt:illi  1979;

‘1’IIOJIIC,  1081;  ’I’] IoIIIc:II I(1N40SCS, 1983, [icllrcls:~II(l StoIlc, 1983, \Ynitcct ill., 1983: ]Iordnyict

al., 19S8; <’ravens cl a]., 1 995) have dcpcndcd  on cnhanccd  wale-par(ic]c intcrac(ions  in aIld IIC:II

Illc 10 tt)rLls, localizing  the allrord to 1, E- 6 to 17. ‘1’hc firsl observations of x-rtIys f’roIIJ .lupitcr

\\JL’l’C’  IHC; ISLII’C(] Ollbo;ll’(1  I{ IN.S’I’IIIN1  by h4c17~c1’ Cl 2]. ( ] !)8~). ,Sof[ X-1’:lys  (().2 - ~.[) kCv) \lrC1’C

rrporlc(l  10 have bccIl (Ictcctc(l from both polar regions. AIgLIIncnIs  \!’Cl’C ]3~CSClltCd  thd(  [hc  X-

Iays were not electron gcnc Iatcd [31cllls(I~IlllLIII:,,  13111 line cmissiolls  associatc(i wilh prccipita(inj:

frc~lll ();Ind S ions wi(h cllclgicsl>ct14ccllo.03°  an(l 4.oh4cV/llLlclcc)ll. N40rc rcccnl ol>scrldtions

hy Waite C ( :11. (1994)  usil~g  Ihc ROSA’]’ s;ltcllitc  lI;Iic arrived ~1( sin~ilar  cc~nclusit)ns.  Onc

diflicul(y  in this scenario is tt)at  [hc same mcch:tnism  canno(  bc used to pr(d  LIcc Illc blllk c)f [hc

(JV auror;i,  aI~d adiffcrcnt  mcchanisnl  must bc der ived  forthc Iat[cr. AIl(~IIIcI])IC)l~lcIII  is th:II

ll~orc rcccn( ol>scrvdtions  have placed the dumra al considerably lwgc 1. va]ucs (1)01s c1 al.. 1992;

(itl’dl’(let ;1]., 1 993), opening up the possibility that the :lllror:l  tndy not bc rclalcd [(J lhc pltIsIll;  I

lorlls ;1[ :111, 1>11[ might bc associdtcd with pllclloIncIla occllrrillg  on higher I:ltitlldc field Iincs.

‘1’hc purpose of this paper is two-fold. f’irsl,  wc will cx:~nlinc  :111 14 of lhc l’hil  lips ct al. ( 1993)

.lo\’l;lll  [X)lll)dlll’y  ]: IYCI’ CI’OSSillgS  [() C1)ill”ilC(C1’17,C f[)l’  (]1C fll”St  (ill)C  ];’ dnd 13’ wave spcc[r:I w’itllit~

(his region of sp:Icc. l;O1 the IIlngnc(ic  fic]d, wc will combine tllc  d.c. IIIIIgllc’t{)tl]ctcl  aIl(l :1.c.

sclIrcll  co i l  (111[:1  se ts  to  get  aIl  cxtc II(lc(l spcc[rii  fro]l]  (1. c. to Ii] ,l; frcqLlc]lcics. W C will :IIsI.)

cxanlil)c (hc clcc(ric field spcc[ra. ‘1’llcsc  1;’ :111(I  11’ spcclr:I will bc conlp[Ircd  and conlras[cd  l{.)

1110s(” :1( (Ilc lj;lr(ll’s boundary l;tycr I() dclcrlninc  lhc collll]l[)llt~lily/l;lck  of colllnlon:lli(y  of lllc

tvat’c ]Jr(~pcr(ics  a[ the IWO different planc(;iry lll[Igllctos]>llclcs. ‘1’his important  inforllliition  ~~ill

p.ivc Conslrainls  for :IIIy (common) mode] of

[() (i(’tCl’ll)illC hO\V Ill LICh of thC S]) CCII’:1 iS

clcc(rost:l(ic  (SCC discussion in (iumctl c1 al.,

wave gcncr:itioll.  ‘1’hL’ ratio of 1;’ and 13’ l~ill k used

(Illc to clcctlolll;lgtlclic  \4’d\’cs ;III(l ho~i II) LICII is

1979).
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‘1’hc 1 mill :Illd 10 min variances dcrive(l fro]l} the 1 -s ]nagncto]nctcl”  dat:i \\crc :11so lo\\J 011 Iltc

inbound  pass, btit  coIIsidcI;Il~ly  more inlcnsc  01) (1w outbound  pass. ‘1’hC \’ari:lncc \JillllCS  \\JCl”C’

higllcst  011 the outbou]ld  passon  day43. ‘1’hc lll:IgtlL’lc)sllc:Itll  values on this day were high ;Is

\\’C’11.

‘Ihc itllcij)l;lt]c(:i]y  plasma  conditions were considerably (Iiffcrcnl on Ihc iI)lx)LIn(l  pss thaI) 01] IIm

01111)0111)(1 pass, Onthc il]~)olll)(l])[(ss,tllc  vcloci(y  :\l)(l(icllsi(y\*crc  510k111/s: ill(lo  .07 cm-3and

01] [I]c- ou[lx)Ll])d pass t hey  WCN 395 kII1/s  and ().3 c]]l-3 (I)llillips, priv[ltc conllll.,  1995).  ])uc to

[hc unusual]y  low rnm prcssuw during [hc inbound  ]Mss, the IIIIIgIIc[os]>lIcIc  W:IS grc:Itly  cxlcndcd

al Cllcollntcr (,Stni[h aII(l Wcny,cl,  1(993). ‘Ilc solar wind ram pressure wm more normdl  dllring

thL’ 011[[)[ )111)(] ]);1SS, lirom the wave II)c:]slllctllcllts,  it isclcartha(  the ram prcssllre  hw o direct
cfi’cct on 131, wave intcnsilics  (in comparison, only (hc IIlilgllclosllc[  it]] 11, had ;11) Cffccl 011 \i’:l\’c

intctlsi(y a( 11:11’  (II; “1’smwt:mi  et al., 1989).

l;igllrc 3 illllstm(cs  the [J1<A1)  11’ 111,1~ w:I\c power spcc[ra for the 14 111, in[crvals.  AI Inost all

c\Jcl”lls  [ll’c:ll  OI’llc:ll”i  lls(l”llll)cllt  till’csllol(ll c\Jcls,cxcc])t Ilc:ll’ llll;ll”l’owf  l’c(]llcllcyl  ’:ll):c from 1-10

117. ‘1’hc two different instrument backjgwund  ICVCIS  no[cd from 20-400 IIz, arc due to (hc

inslrllll)cnl mode selection (some ins(rumenl  self-illtcll’clctlcc).

Sillcc [Ilc cliiy43  cvcl]ts  :{rc (]lc. lllost si~nificant  in tcrllls (Jf Wa\’C intmsily.  W C  \vill foCLls OUI”

atlcrltio]~  on Ihcsc events, particularly on event numbers 9 aIld lo. ‘1’hc 1;’ und D’ spcclriI for cvcnl

I1lII)]lW1’S 9 :111(1  ]()(d:iy 43) arc show]) in l;igurcs4  illl(l 5, rcspcctivc]y. ‘1’hcclcc[ric W:lVC  S] X’C(l’il

ill’L’ :,ivcn ill tll C ICft-ll[llld llilllCIS, ‘1’llcillsttlltllcilt  background isalsosllo\\n.  ‘1’hc Ii’ spcclruh:L\Jc

il 1.2 X 1 0 -9  f-23 V2/1112  lIY f i l  and  a 4 .1  X 1 0 -9  f-24 V2/1112  117 fit f(~r the  l\\o  in[cr\als,

rcsp~’cti\cly.  ‘1’llc  spectra arc hro:ldban(icd  with no obviolls  peaks \\’ithin  tllc frcqu(’ncy r;Ingc

cx:lnliIlcd. ‘Ilc event 10 spcc(rum is higher  across the who]c I’rcqucncy  rdngc (11:111 the cvcn[ ‘)

SpCCtl”lllll.  liVCllt 10  also  hiiS a Spcc[l’al  S h a p e  thilt is ii)(lcpcndcnt  fl”(}]ll tl):it Olthc l>:lCkgl’oll]Kl

Clll’Vc,  indic:llillg II)at the  IIiltlll’iil  W2)\’C p o w e r  is do]l)illiltillg  (}IC SpCC1l’11111.
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for lIIC narrow frequency r:mgc 1 ()()-1 01117,. ‘llus,  we conclude  tha[ the .lovian 1]1. WIHVCS  must lW

ii mix[urc  of whis(lcr mode p]us clcc(ros(:ltic  waves. ‘1’his is the s:tmc conclusion thtll  w~ls

l“CKhCd f(~l”  (hC ]hll’(h’S 111. WiiVCS  ([; lll’IIC([  Ct d., 1 979). WC should  mention (hat l<cz,cau  cl [Il.

( 1 989) iIIld IIc]mont ct al. ( 1 995) hdvc intcrprc(cd these iluctwi~ions [\re convcctcd  low frequency

Alf’vdn waves. our rcsu][s arc not inconsistcn(  with this pic[urc. 1 lL)wc\Icr,  for IIIC rcm:lindcr  of

(he paper wc will msumc the former i]ltcll>lcl:llioll  and will make conclusions hascd on (his

:Isslllllptioll.

1 IOllll(l[g  1 Aycl:  I @l’lnatJ(!ll a!l.d ‘1:hk’1.!xs.s

‘1’hc bound:lry  l;iycr t h i c k n e s s  duc to cross-lic]d  diflusion of lll:Igllclosllc:Itll plasl]la can bc

c;ilculatc(l  ilssllming  rcsoIIa Ilt wave-particle interactions (l;viatar aIld Wolf, 1968; ‘1’surutmi  and

‘Iht)rnc, 1982), using (hc mcasllrcd wiivc-parliclc  intcr[lctions  d iscussed  prcvious]y.  ‘1’his s:llllc

diff{lsion process will tillow the cscapc of cncrgctic  lll:lgllct(~s]>llcric  ions into the magnctoshcllth

:Illd  into illlcl’j>l:lllct:ll”j~  spwc m well.

‘1’llc cross fic]d scattering ralc is:

1) _,, ,, = 2 (13’/1],,)’  1),,,,,, (1)

where II,,islllc:lllll>icllt  lll:lgllctic  ficl(l:  lll(ll)l,l,,, is lhc maximum or llohnl  diffusion ralc. 11,,,,,, is

~,ivcn by:

1),,1,,, = Iil c/2cl),, =5x 10’ l;(kc\~)/l](, (11’1’)k1112  s-’ ( 2 )

\vhcl’c 1; , is the ]Icl]>cll(liclll  iilkillcticcllclgy  of the pwliclr. Atll)C~OL’i:illl  )OLll)(l:il’y];  lycI’.” ]]<, =

5])’1’. AssLlll~illg:l  ll~:lgllc((Jsllc:i[  lll>l()tol)c  tlclgy()f  1 kcV, I),,,,,,  is 10$ km?s -’. [Jsillg.:ll~~:lgllctic

\\/[l\’c powcl”  of 1)’~ = 10”” 11’1’2, \vc gc( l) 1. l{’ = 10] km s“’, 11’01 the (imc scale of cross field

diffusion, wc usc the convection of Ill:isIIct(JslIc:ItlI  plasmi  from IIK magnclopousc  nose 10 the

d: IwII/dLIsk  flank.  A sheath vclocily  of 100 km S-l :Ind a distiincc of I 50 R, :Irc assumed. Wc find

(1K’ 111, thiclincss  is prcdiclcd  to bc 10,700 kn] or - ( ) . 1 5  1<1 (hick, l:rom tIIl:Ilyscs ol’a lriplc

crossin~, of [~ I)ionccr 10 trip]c crossing of the III; IgIIcl(Jj>iILIsc/]~  l~IsllltI  boundury  l:iycr,  SonncrLlll cl

al. (1981)  dclcmincd  a thickness of 9,100 to 13,()()() km. ‘J’his  IIICMLIICINCII1 is in cxccl]cnt

:Ig, rccn]cnl  witl~ the Nlmvc thcorctic;ll  cxprc(; ltions.
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(0 - Iqvll = fl’ (6)

~i\illg (IJ = (CIVI1l+C)  (1 - vllNplJ (-l)

(T;tlcula[ions  Silllilill” 10 lhoSC for I’csollatll  CICC(I’OIIS  ill’C  gi\’cn in tllC ‘1’al)lC. ‘1’hc  1-10 kc\~ ])1’0101)s

ill’~ (111 llC:ll’-Stl”Ollg  (Iill’llsion  illld tllC  10  kCV ;Lll(i ~1’CiltCl’  Cll C1’g~  illXJ(Oll\  :(IC 011 S(l’Ollg  (ii ffusion.

‘1’llc ~iiffusion I’illC  is higher for tile more encrgc[ic par~ic]cs ilccallsc (I1C higher tllc pdrticlc

Cncl”gy,  [Ilc ]Owcl’  t i le I’csoll:ll)t fl”cqllcncy. llCC2\llSC (ilCW7ti\’CS ll;i\’C i(]lo\\’Clli l\\’(i  Ci)Cll(iCllCC, (ilC

higllcr L$’dvc ]>OWCI  ilt IOWC]” frcqucncicx IC:l(is to &l’C:l[Cl’ (ii ffusion  l’il[CS.

W C  hilVC :11S() cxaminc(i  tllC pitch :[llglC (iii’fllsion  l“iltCS (illC  to C~CIOt I’oll l“CSollilllCC  witi~

c]cc[rostdtic  waves. W c  fin(i tile (ii ffusio]l rdtcs for 1 kcV l~rotons ilrc quite r[li)i(i  illl(i (Ilcsc

l)iltlicl~’s:ltco])  stlcl]lg(  iiffl]si(J]l(  i[lct(Jt ilisilltct:lcli(  )]l.

l;rt~ll]  Illc andlysrs ofthc pitch ang]c (ii ffllsion r;ltcs  dtic t[~ix)tl]  tile  \tl)is[lclll)[)(ic’  n[)isc  [Itl(i tiIc

clcctmsta[ic  WNVCS, 1-5 kcV clcc(rons at~(i 1 iic V to 1 h4c V  p r o t o n s  a r c  on s[rong  (ii fftlsio]).

IJowcrcncugy,  < 1 kcV plasIna  will alsobc  011 slrc)Ilj2 (Iiffllsion, i>ut wc do not yet have ;IccLII’alc

f]llX  V: I]lICS, SotilCC llCI”gy(  iC])OSiti  Oll fl`()lll  [i) CSC])ill"[iC]CS  C;lllll()[ [) L> CillCll]:l~C(i  11[ [i)i StilllC. \$’C

ilil\’L’ :IIS()  :lSSlll])C(i  that t h e  io]ls arc pl”ololls,”  for rci>r(’scnld[ivc  cillculations.  If l]ca~icr ions ill’C

i)l”CSClll i])tllc ill,, tllC]l`  l)l`cCi])il:l(i( )lll'iltCS Cillli)C C;liClll:llC(i  in (IIC S; II1)C lII:III1)CI’.

l;ig~lrcs  8 an(i 9 arc t h e  cicctton an(i ion spcclrd,  rcspcctivcly. ‘1’hc Collllt  ralc frolll  Scvcl”;li

cic[c’ctol”  llCil(iS (pilch  ansics)  arc given in Cdch  figure. ‘1’llC Collllt  l“illCS ill’<’ l) Cill’1~ tllC  SillllC,

ill(ii~’illillg  IIlat Iilc pitch :inglc (iislriimlion  is nc:Irly isolroi>ic, ‘1’ilis is in iIccoI(i mi(ll  the ilrcvious

CStilllil(C(i  S1l’ol)g  pitch allgl C (ii fl’usion.

A]~ c~l)ot]cl][iiil fit (oti]cclcctrons”  is sI}owI]). ‘I’l}i SiSil CollSc’l’\’il(i\’C  :I])t)loxil)l:ttiol)”  illl(i Iimilslhc

p;lr(iclc  Cl)Clgy  ilt tllC 10\VCllC~g~Cl)(i, ‘1’hc protons arc fit i)y il ix)wcr  law  :I])i)loxilll:i(ic)t).  ‘1’ilis

SL’C’I  IIS IO bc :] bCt(Cl”  fit thllll  illl cxponcntitli  OIIC. ]tSl)oll](ll  JCl”C;lS{)lli1131 jil CCL11’~l[C  jll(l)C 1()-]f)()

kCV l’ill)~C,  bllt wili l>cc)]ltllcl]igll-si(icfo] l-lokcVcncr~ics. IVC iLI’CClll’I’Cllt  iJ) lo(~kil]gilltoti](’”

ilCClll’il  Cy Of IIICSC Sl)CCtl’il.
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‘1’ablr 3 gives the energy deposition rd(e m a func(io]]  of spccics  iitld energy rwgcs.  WC find tha[

tl]c CIc)]l]il]iitllc]lc]gy  is lo-lookcV]3](JtcJ]]s, ‘1’hc energy deposition from this energy band is ().S4

crgclll-~ S-l. 11 ispossiblc  that tllcct]~’lgyftot]ltllc l-lokcVJtIJIgccoLIl(ll>c”  subsltln[i;ll, pcrlllips

even an order of mtigniludc  higher. ‘1’his will have to awail  fLIIlllcls}lcctl:Il an;llyscs.  Wc IIllvc

also considered the possibility (I][it these ions arc sulphur or oxygen instcwl of protons. Wc

cannot  discrimina(c bctwccn  lhcsc possibilities from (11c ]]lctislllclllctlts. I f  (lIcy ;II’L’ sulphllr (.)1”

oxygcl] io]]s, tl]e energy deposition HI(C from the ions will hc n]orc (hall dn order of mag,nit(ldc

Icss.

‘1’ilc’ first 1 lubbic  Space. ‘1’clcscopc  (11S’1’) l~(JV in~agcs of the .iovi:ln :~uror:ic \JIcrc [;~kctl  (iuring

(i]c fry-by of lJlysscs, on l~cl~ILIary 7 an(i 9, 1992 with the l~aint  ohjcc~ ~.;inlcra  (l;()[’). I;OI. tl]csc

obscrv:ll  i(~ns, Ii]c combination of tile 1 1S’1’ spilcricd]  abcrr;llion  ;~n(i  nowoiltin]ai choices of

w~~vclcngti~  ranges rcsul[cxi in H mo(ier:IIc  spatiill  rcsolu(iotl  only (-().2 -().5 arcscc: i.e. -700-”1500”

kl)l ilrojcctc(i  0]1 the i~lollctwy  (iisc). 1 lowcvcr, (hc hsic nlori>holoxy of the ;iurt)ral  cn]ission

(icrivc(i lrom these obscrvdtions  was confirtllc(i  by the Iollowing  ol}scrvations  which took i>lacc

r(’glllilr]y  ilix~ut twice a year until tile  present (G4HIIX1  cl ;II., i993; 1994: Rcgo L’( a l . ,  i995),

incl~lding  the ]as( set of (idta  ol)(ilinc(i  i]l .iu]y i 994 wi)crc ti)c l~OC h:i(i a much bc((cr sixl[i;  tl

rcsolu[ion  ;Iflcl corrcc[ion  for tclcscopc  ubcmlion  (1’range ct ai., I  995). ‘1’ilc I)rigi]l(’sl  fCiltlll’C

i(icnlilic(i  in (Ix imdgcs is a very ntirrow oval which surm]n(is  cacil imlc ill iligil lali[u(ic. ‘J’ilc

CJIIH1 iooks amay.ing]y narrow an(i pcrfcc(iy  rcglllar an(i continuous ;Ilong [CIIS of tlIous:III(is of

ki]omclcrs, ;Il(ilollgh  some very locaiim(i  discrctc  Cl]lissioms  ilrc stli>ctimposc(i (it looks  ]]]tlch

IIlorc rcg, ulnr til;ln  (ilc (crrcs(ri;li (iiscrclc iIuror;il  cnlissiotl  0]1 [ilc }lilr(i]’s n i g h t s ,  ‘J’i]is sllg~csts

Iil;ll tile i>rc’cii>ilaling  par(ic]cs originittc  fro]l] a wcli-(icfinc(i  anti  st;lblc  iargc-scaic ltlycr in (ilc

outer .lovi:ln  ])~iig]lctos]>llt’]’c. 11) the C;lsc of lilt lcl)l”ual’y i992  imdgcs,  Corrcla[i[)n’s I]j[jl
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silllul[ancous  lllysscs  par(ic]cs  Nnd field n]c;RLIrclllcnts  have shown (11:1( the emissions \\Jcrc likc]y

(0 origin;ltc  frolll the footprint of IIlagnctic field lims just al the cquatorw’atd  edge of the pol:lr

c:lp, crossing the cqu:ltorial  pldnc near almllt  40-60”1<, (I)rangc ct al., 1 995).

‘1’llc illl:i~cs  ob(:lincd ill 1994 provide’ for (hc first lilllc an cstima[c of the l:ititudin;ll  Cx(clld  of tllc

ovill. ‘1’hc pixc] siz,c used is now ().014 x ().()2S arcscc~. ‘Ihc point spread function  (I) S1:V)

cncirclrs  for 50% of [he energy tit this w; I\ ’clcIlg{h  wi(hin a radius  Of ().()5 arrscc,  dnd f(~r l-l)

sources, the (ransvcrsc resolution rcdchcs  = ().()3()-().()35 arcscc, i.e. = 100-150 km on (I1c

plnl~c(dry  disc. ‘1’his rcsolu(ion cxcccds b y  f a r  lhc c:lpdbili[ics  of ~Lny pds[ o r  cxis(irl:

CJllscn’at  ions,

I:igllrc 10 a)showsap]ot  acmsstlwov:t]  in (hcsouthcm  hcmisphcrr, itltcgratcd  ovc140  pixels

along lhc o\’:11. ‘1’he b:ickgrotlnd  disc emission has I>ccil derived frotn :Itlolhcr iln;lgc 1~’llcrc  the

oval is mainly hidden on the nigh(sidc. ‘1’hc cxccss rmission,  w h i c h  consis(s of d pcok

Sllrrolllldcd by sonic difi’llsc ctnission  on I>()(II  sides, is dllc 10 allror;i]  cxciltttion, ‘1’hc peak is

Cxtrclncly  ntlrrow, 2 .2  pixc]s li\Vllh4,  oro.063°  arcscc (I;igurc lo). ‘1’:lking into :iccounl  the

inslrulncll(  spntial rcsolulion,  the resulting in[rinsic u’idlh  of [l~c autor:i]  cnlission  drops [0 :I1>OLI(

().()3 :ljcscc,  cc)llcsl~oll(litlgto:~  120klll[ lLll”[)l’:11 Stl”llCtlll’C  })l’ojCCIC(lo  l)ttlC(liSC.i.  C.,”  ilboll[200klN

]) CI’l)cll(liClll:ll’  l[)[llC ll)ilgllCtiCfiCl(l  lines. ‘1’his incredibly Sll)illl  \’ill LIC is an uppcrlimil  bccilllsc il

il)Clll(]CS ill));  CLII’V;I[lI1’C  ofth~ OVII] :doll~ tt)C 5000 kill of t]lC CLlt,  ;111(]  S[)IIIC I’CIl);lil)ill~  l)Oi SC ill (tl C

(Iilt;l. 'l'llC])Cilk illtCl)Sity COl`l'CS])()ll(lS t()ill>l`iglltllCSS  Of= 475kR.  lJsil~g  l~~(~[lcl  cstit~]:i[cs  (Jf[llc

Cl)(’1’gy  conversion filC[ol”  (l<Cgo  Cl iii., 1995), tllC  ])Citk CllC1’gJJ  inp[l(  fill X fl’olll tl)C lllil~llCtoSl)llC1’C

in Illis Scglllcllt  of arc is :Il>out  (). ] w:lt(  n-2 ( - ( ) . 3  \\Jilt[ 11)-2) whcll (lccollvol\’c(l  frolll (I1C spiitial

tl’illl  Sllli  SSiOll  function.  l’lotSi lC~OSSil  (liff C1’Cllt”  ]J;ll”[  oftllC  oval,  01’;1(  (lilfcrcnt  (l;IICS S h e \ \ ”  [11:11 tllC’

width of (IIC [11’C lll[ly  CX(CI1(I  Llp ([) :1 fC\\r  1)11  1)(1  I”C(IS of kl))S  [It 1 )10S1 ,  with  [11)0111 (lIC S~lll)C ]>C;lk  \’lllllL’

of ().2 -(),3 \v:ltt  111-2  See).

‘1’l)c  prcscjll  i(]cntific;]lioll  of SLIC]l  :1 II: IIIWW rcgiol~  Of intense precipitation defines a very specific

I . 1( llilS been shown (hat the .lovidn  111, waves h:l\Jc sul’ficicn[  in(cnsily  to cross-fic](l diffuse It)c

.lo\Jiilll  lll~l~llL’tOS]lC[l[ll  ]>l[lSl]l~l  [ICIOSS  t]lC lll[l~llCloll~lLISC  to C~C[ltC  tllC 111. (’1’surut:lni Cl 111., 1993 ).

‘]’])c pl’~’dic[c’d t]lickllcss is ill :~gl’cc]])cllt  with ill-sill] lllC[lSlll”ClllCll[S  (Sollllcl”llp Ct ;11., ] 981 ).



Cl’&s/  CIII-2 s“’ , consistent with 1 lubblc estimates of 8 cr~s/cn]-~  S-l.

I)c 111. milppcd do\vll  (0

‘1’his  is consistcn[  with

hc ionosphere.

hc 1 IUt)hle IIV
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1(1. ‘1’llc localiol]  of the 1)1, par[iclr deposition will bc al :111(I  inside (Ilc fool poin( of the 1:1s1

clmcd l’icld line. If the 1]1, waves at Jupi(cr wc :Ilw[tys prcscn(, m is the case al l~:ulh, then onc

moul(l expect a permanent aurord] ring duc 10 this mcch:inism. ‘1’his samr lncch:~nism  hm been

Spcclll[ltcd  to OCCIII’  at 1 ml). A tcs[of( l~islly}>otl~csistlt”  .lupi(crcan bc lll~i(lc l>~cx;  llllit]illgtllc

depth of(hc aurora  versus intcnsily. ‘1’hc Ilumbcrs  provided ill (his paper shmlld bc adcqualc  to

cx[ilninc this possil>ility.
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